The 1,4-beta-D-glucan cellobiohydrolases from Phanerochaete chrysosporium. I. A system of synergistically acting enzymes homologous to Trichoderma reesei.
A physico-chemical and structural characterization of three 1,4-beta-D-glucan cellobiohydrolases (EC. 3.2.1.91), isolated from a culture filtrate of the white-rot fungus Phanerochaete chrysosporium, reveals that the cellulolytic enzyme secretion pattern and thus the general degradation strategy for P. chrysosporium is similar to that of Trichoderma reesei. Partial sequence data show that two of the isolated enzymes, i.e., CBHI, pI 3.82 and CBH62, pI 4.85, are homologous with CBHI and EGI from T. reesei; while, the third, i.e., CBH50, pI 4.87, is homologous to T. reesei CBHII. Limited proteolysis with papain cleaved each of the three enzymes into two domains: a core protein which retained full catalytic activity against low molecular weight substrates and a peptide fragment corresponding to the cellulose binding domain, in striking similarity to the structural organization of T. reesei. CBHI and CBH62 have their binding domain located at the C-terminus, whereas in CBH50 it is located at the N-terminus. It is evident that synergistically acting cellobiohydrolases is a general requirement for efficient hydrolysis of crystalline cellulose by cellulolytic fungi.